Complementary functions of the Saccharomyces cerevisiae Rad2 family nucleases in Okazaki fragment maturation, mutation avoidance, and chromosome stability.
Rad2 family nucleases, identified by sequence similarity within their catalytic domains, function in multiple pathways of DNA metabolism. Three members of the Saccharomyces cerevisiae Rad2 family, Rad2, Rad27, and exonuclease 1 (Exo1), exhibit both 5' exonuclease and flap endonuclease activities. Deletion of RAD27 results in defective Okazaki fragment maturation, DNA repair, and subsequent defects in mutation avoidance and chromosomal stability. However, strains lacking Rad27 are viable. The expression profile of EXO1 during the cell cycle is similar to that of RAD27 and other genes encoding proteins that function in DNA replication and repair, suggesting Exo1 may function as a back up nuclease for Rad27 in DNA replication. We show that overexpression of EXO1 suppresses multiple rad27 null mutation-associated phenotypes derived from DNA replication defects, including temperature sensitivity, Okazaki fragment accumulation, the rate of minichromosome loss, and an elevated mutation frequency. While generally similar findings were observed with RAD2, overexpression of RAD2, but not EXO1, suppressed the MMS sensitivity of the rad27 null mutant cells. This suggests that Rad2 can uniquely complement Rad27 in base excision repair (BER). Furthermore, Rad2 and Exo1 complemented the mutator phenotypes and cell cycle defects of rad27 mutant strains to differing extents, suggesting distinct in vivo nucleic acid substrates.